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- - . , ^^^^ 

semiconductor device. ^• 
in the CSP .,^e semiconductor device described a.ove 
the te™.nal portions made of solder are formed 
-e terminal coa...3 and is external/ " 
encapsulating .esin . " 

' ^^^"^-^-^ PO-'=lons do not 

-ce ssarily need .0 be protruded f^om .he 
resin. Moreover encapsulating 

eover, af necessary, the outside ^ace of 
terminal column which is . 

encaos.i • """"^ externally from the 

encapsulating resin may be covered wi-h 

by nea^s «vered wi.h a protective frame 

oy raea.is of an adhesive. 

I FUNCTIONS J 

The resin-encapsulated ««m4- ^ 

f uiatea semiconductor deVic- 
accordance wirK aevice m 

« ...... ; ' - 

" " °' terminals and has a 
J'* this time, in rho 

leads as .^-ocess o. the outer 

c.„ . ^^^^ ^^^^^ 
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. n,.„„.r that inner leads have a -n- 
5 -»ner than that o* the lead ' 

Pitch can •= ' 

Pitch, can meet a demand for an in^r. 

Hunger of the semi . " " P^" 

the semiconductor device. Moreover, as -he r ■ 
encaosulPiroH resin- 

»«n t „ 7""""" — " - "Ch a 

u ::: : - - 

-n... lead "^^""^ ^ - 

Aeads fabricated by a two 

.V two-step etching Droces< 

shown Fig. 8 has « Process as 

..r.ace . . '"-c"vea. p.-evided with a Urs. 

"-.ace, a second surface ^ .u- ^ 

"-St surface being opposite to rs 
•u«.c. and n„.h .i.n on. ° ■ 

inner lead Th "-^^ 

" lead. Thus, the second surfa^« * 
Mat - - . surface of each inner lead is 

-i«t, and is excellent i- w^^^ k ^- 

as th. " property. .Moreover 

the first surface of each inner lead ^s f^at . 

third and fourth surfaces o^ ..e , 

the inner leads ear^h 
concave shape depressed .oward • • ' 

towarc :ne inside of the inner 
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f TITLE or THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS J 

^ev.ce\„ t «^ type se..conc.uc.o. 

-ner leaas is thinner than .hat of the lead ^ 
-hich is encapsulated with " '"^ 

encapsulating resin in such a 
-nner that it is substantially the same 

semiconductor Chip in.- " °' ^ 

Chap an saze, the lead fra.e including: 

-ner leads having a thickness smaller than that o. 3 
•lead frame blank; 

terminal columns having the san.. .k- . 
^H. ' """"" " 

.11. ' ""'""^ " 

"•*-ectaon thereof rK.^ . 

wne.eoi, the terminal eali,m,s« k-. • 
-he columns beang mounted on 

-he surface opposite the surface o. , 

.h» ^-^^ '-^'"e on which 

^he semiconductor chip .3 

-s mounted, the terminal columns 
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-avi„, „™,„,, ^^^^^ 

g resin at their outer sides; and 
the semiconductor chip at its surface having elec-^o.e 
rr"^ "ounted on the inner .ads IJlrZ 

insulating adhesive, and the electrode 

arranged between the • " ^'"'"^ 

een the inner leads and being electrically 
connected to tins of • ^.r.caiiy 
tips of the inner leads by wires. 

—tep etcM„, p„„„ ^ ^ 

« im..r ..... 

semiconductor chin - a 

-hip m size, the lead frame including: 

--a»e blank and bA^nr, , 

-.^e ter.T.ir.ai columns be'r« 

De.ng disposed outside of the 
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inner leads in such a manner rhat thev 

inner leads m . h- " ""^'^^ 

direct- ^ tMCness-w-se 

direction thereof 

urf ace opposite the lead frame su-ace o- 

S semiconductor chip i. "'^^ 

cnap IS mounted, the r«™.,- 
exDos^w -terminal columns beira 

portion of the »u " * 

the t • " " ^«»i-^ Portlor, 

the terminal columns being exposed externall k 
encapsulating .esin at th -"'"a^^y through the 

esan at the outer sides thereof; and 
the semiconductor chin ar 
portions be. "^^""^ electrode 

tips o. the inner leads by wires. 

^' The resin-encapsulated CSP tv«» 

<*evices Of claim i or 2 whe • 

*^ ' the semiconductor ^h,-^ . 

- - :;r::::.r"' - — - 

^- A resin-encapsulated csp - 

-"ich a ..ad .^ame k ^""^^ -"conductor device i„ 

-ad f.ame shaped in accordance with a -wo 
etching process in such am- ^"o-step 



s 

manner 
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^^-'^ is substantially the san,e as that ^' 

semiconductor chip in size, the lead fra.e including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as tha- o 
the lead frame blank and being integrally connected to -h 
annex leads and also being adapted to be electrical: 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
d--ction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating- resin at the outer sides thereof; and 

the semiconductor chip being mounted on the inner 
^eads by bumps arranged on one surface of the semiconductor 

chip, and the semiconductor c^^d b^in„ , 

'-'O. cftip being electrically 

connected to the inner leads 



resin-encapsulated CS? type semiconductor 
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■ two..„p ^„ ^^^^ ^ ^^^^ ^ 

semiconductor cMp i„ size. c.. i... ,„,,„,,„^. 

i"".r l.,d, h.,i„, s .Hlc»„.s, s„.ll„ than th« of . 
lead frame blank; 

terminal colons havin, ... ,,,,,„„^ 

---e lead f,a»e Man. and .,i„, i„„,raU. connected to -He 

end also being adapted to b. 

V wciptea to be electrically 

connected to an external ^- ■ 

a*j external circuit; 

the terminal columns being disposed outside of the 

-er leads in a direction orthogonal to a thic.ness-wise 

d-ection thereof, the terminal columns bein. mounted on 

the surface opposite the surface of the le-d f 

°^ tne lead frame on which 

. the semiconductor device is mounted, the terminal- column, 
^e.n, exposed eternally through the encapsulating resin at 

a portion Of tips thereof to se^ve as , 

^^-"^ terminal portions; 

the semiconductor chin k^,- 

'""'^ "^^^P ^^^"9 mounted on the inner 

^eads by bumps arranged on one su^'ace * 

"ne sjra.ace tnereof, and the 

semiconductor chip being elec-r^r.-, 

y «-iec.rica_ly connected to the 

inner leads. 
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The resin-encapsulated csp rvoo 

. . »- cip type semiconductor 

f.ce. re.pectiv.I, p„vi.,. . ^^^.^'^^ ^ 

«co„. . ,,,,, ^ ^^^^^ ^^^^^^^^ 

- r« ^^^^^^^ 

ae,. ^^^^ ^^^^ 

.a.n.. ,,,,, ^^^^^^^^ 



(DETAILED DESCRIPTION Or THE INVENTION, 
I FIELD OF THE INVENTION) 

Th. pr.s.nt invention relate, . 
„ . relates to . re,i„-e„cap.„l,t.d 

:;::"""'* - - „,„„ti„, 

efficiency. More particularly th* 

.^^3^ ^' present invention 

es to a resin-encapsulated semiconductor device 
-n..n. a lead .rame shaped . a manner that an inner 
-ad^ portion is thinner 3 thickness than a lead .ame 



25 
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(DESCRIPTION OF THE PR/OR ART) 

"""""""""" — .« P...-. 71 

<■ev.ce include, a «e pad „„ . ^ . 

1120 ,»„ ^ seniconouctor chip 

"20 »ou„t.d thereon, outer lead, to b. . 

-nected to the ,.,oci.t.d circuu, • 

w • Circuits, inner leads in2 

forced .„t„„ll, „ith the outer lead, 11,3 
1130 for. , bonding wires 

'or electrically co„„ecti„, the tip, of the ■ 
^n, to the hohdih, pad .„! ' 
cMp 1120 a-,d "".iconductor 
.120 -O P ' — — , .he ,.„ico„ductor chip 

y o-ect .he semiconductor chin l^?n ^ 
stresses and external 

and contaminants. This ■ 
semiconductor device afte """encapsulated 

^evice, after mountina rho 
o-evice 1120 on the bond- "-conductor 

encapsul • ' ''''' " — ^actured by 

encapsulating the semiconductor ch^p ii2o • k 

^« this resin . 

resm-encapsulated semiconductor device 
Of the inner leads 1112 , ' ' 

the semiconductor chip 1120. And, Fig m^, 
shows the configuration 

guration of a monolayer lead frame used as 
an assembly member of the resin 

<*evice Show • """-encapsulated semiconductor 

evice shown m Fig. Ua. such a le«d f 
bonw< includes the 

bonding pad mi for mounting th. . • . 

^ semiconductor ch<p -h* 

^nner leads 1112 ro be el.-. ■ 

sem.-.-3-.... • • ^^-=tracally connected .0 the 

^^"i*>^^.,0'jzzcr Device -k-i. 

^he outer lead :i:3 which is integral 
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"i-h th. i„n,r U.6 1112 <, „ e'.c-.-.-- 

connect. „ „,oci,t,d ci.-cul-.,. tMs .Uc in.-L-^ 

oars s.,vl„, , e„=.p,„i«,„, 

semiconductor d.vic, wi-.H che re,i„, „<i . 

'or..c from . M,hly conductive «„i „ , ^, 

."cy. .noy,, copp„-^„d .n,, , 

"orkins process or .„ .tchii,, process. 

Xecently, there has been ,rou.i„, de».„d to. -he 

-inisturiretxon .„d reduction in thick„,ss of r 

encapsulated semiconductor device .„plo,i„, 
--.e the lead ^ra». 1110 .plastic lead fr.^ pa..„., 
the increase of the nus^er o, terminals o.- resin- 
encapsulated ..^conductor package as electronic 
epparatuses are .ini.turired pro,r.ssively .„d the de,re. 
« the integration of semiconductor device increase 
proaressively. rhus, recant 

recent resin-encapsulated 
.««conductor pacv.,., p.„,cul.rly %uad. plate 
P.c..,e„„s, and thin ,u.d Hat pack.,e. ,TO„s, have each 
a greatly increased number of pins. 

l-ead frames having inne- lo^w. 

' arranged at small 

Pitches among lead frames fo- - 

r-ames for semiconductor packages are 

fabricated by a photolithographi- etch-n« 

, ^ etching process, while 

-?ad frames having inne- lean* 

9 inne. leads arranged at comparatively 
iarge pirrhes among lead frames . • 

-ames .or semiconductor packages 



OS 



having a lAr«« . --ames 

9 large number of fine inner leads r« s 

-»^cflas to be used *rs^ 
for,.ung semiconductor packao.. " 

Pins are ' K ■ ' '"^^ o-' 

P-s are .abr.cated by subjecting a blank of a 
the order of o 25 ««. , — ckness on 

0.25 mm to an etching process, not 



working. 



3 press 



^he etchang process for forming a lead fra.. . 
"ne inner leads will be d 

<iescribed hereinafter with 

reference to Fia in c-- 

o f-ig. 10. First a copper alloy or 42 

Sheet 1010 o* a rs- u 

°- a thickness on the order of 0 2^ 
for a loart ^ ™" (blank 

-or:r;::::r^^-^^^^^^^^ — - 
^o^assiu:\:j::::;t^^ 

-ead in photoresist fii„. ,020 over .hj ^^^^ 

thin fii„ 3s Shown in Fig , b " 

"ims are exposed k ' 

exposed, through a mask of a ored.. • 
pattern i-« i< w a preoeterrained 

to light emitted by a high-pressure 

the thin Sheet is , ' ' 

sneet is immersed in a develon.. , 
development to form » developer for 

- w '^ocess, a washing process 

such, and then an etchant . P'^ocess and 

etcnant containino fer-ic chl«r<^ 
principal component is sprayed • ' " * 

e-ch thro ^'^^^ ICIO 

e.ch through portions o' rh» • 

«-H .... ,,.,e..„„ 
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in Fig. lod. s-own 

Then, the patterned resist fii„s ar* 

5 * ''ashed to comoiete a ' — 

5 frame havinn rh^ . -"f-e a ^eaa 

a3e 7 T " ^ ^- 

washed and dried an • 

ied, an. adhesive polyi^ide tape is stuck -o 
the inner leads for fixation . 

-Chin, „„„„ - 

y process, the etchant etches th- ,.k- 

the direction . " ^''^^'^ ^" 

direction of the thickness and direc-ion, 
to the th,,.i. airec.aons perpendicular 

aead frames. Sinci» *w 
^ ^ro» both th. " 

outer lead having a suffic^nr 

thickness Of the th- 

the than sheet .ust be about 0.125 ™n o- 
«beve. Furthermore, the width of th. • 
^he range of 70 to 80 "m < 

successful Wire bonding „Sen 

the etching process as Ulus- 
• 'n -^^^--ated in rig. 10 is employed 

-n -acricoting a lead ^ 

-^''•e, a thi.-. Sheet of a small 
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thereof „ . ^, ^^^^ ^ 

' semiconductor oackano 

package requires inner leads arranged a 

pitches in the range of 0 013 to n nc 

^ to 0.15 mm, far smaller tha 

O.-S mm. When a lead frame is fabricated processing 
• Sheet Of 3 reduced thickness, the strength of the 

outer leads surh = i ^ ^ 

e«.e..„., ^^^^^^^ 

- »u..,„,„, ^^^^^^^^ ^^^^^^^ 

- a ^^^^^^^^^^^^ ^ ^^^^^ 

1 " °' " 

1 """""" " ' """" 

" Pitch., by e„M„,. 

^ e.cM„, ^^^^^^^^ ^^^^^^^ 

It T °- - 

-n., ..... ^^^^^^^^ . 

outer leads. However or-k, 

: ~' " o.. .... 

--or e«.„p,.. 
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the smoothness of the surface of 
unsatisfactory • 

"""Ot be .o-„,ed • 
"at..ess and a dimensional accora v 

^"d frame accuratelv f '^'^ 

ccurately for bonding and mold^-,. a-„- 
Platemaicing process must he repeated . • ' 
fabricating or« ^«ad 

ting process intricate, it is als« 
"peat a platemaki„„ "ecessary ,o 

^'y naif etching before 

"oc ; 
• esin m such 

«^ H.. ... ,ono.„, ... 
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to that Of OFP (o^3d ri3d Pa-kao., 

Packao^i K Package) or bga oali g-- 

Package,, the CSP enables a .e.a.kaMe re.uc^on . 
mounting area a« ^ '^eauc.ion m th 

9 area as compared to the OFP or BGA. 
2) Second, if the tqd 

CSP as increased in the pin number over -he n~. 
or BGA. In the * ^*^* °- - 

^" the case of the orp, a practl^-T 
is 40 mm or less wh.n P"ctacal use dimension 

" "hen considering the length of the oac. 
or substrate anw Package 

- and the pin number, is 304 or less if 

outer leads are arranged at a p..eh of 0 S ™„ 1 
' ^eads need to be arranged at a pi... ' ^' '''''' 

— se the Pin n.^,,, .J^ ^'^^ " ^ 

mounting • ^ ^ ^^^^'^^^^^ 

9 the semiconductor package at a h- k 
productivity. Generally in f.>. ■ ^ « a h.gh 

*a-i-iy» in fabricating the nro • 
the oute- le-w. ' " ^" ^^ich 

leads are arranged at a pitch of 0 , 

mass production of the 0- ' ™" 

^-ease in costs oth "'^""""'^ ^" 

^osts, otherwise rhA 

<^i«icult. The BGA production is 

.... . .0 jjr r::::; rr - 

at a wid»r w °*^"y» and arranged 

wider pitch, thereby -edu-,«^ ^ 

.» are incorporated w<rh -1 
depending on the t-n,o« clacks 
y on cne temperature cvcle -ho ^ 

BGA reaches 30 to .0 mm °' ^''^ 

such that an .pper li„,,,,,,„ 
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t«««,-«-i externa, 
terminals are mounted in the shape of two . 
a-rat, « u H or two-dimensional 

a-ray on the back surface of the csp • 

the CSP, Pitches of -he 
-erna. terminals can .e increased .„ accordance with ^h- 
concepts of the BC. Moreover, i„ esP, the overa:; 

-now solderin. can be permitted, as i„ the BC. 

3, Third,, as compared to the orP or sc., the csP is 

at:.: - - 

Pa-as..e capacitance, an. thereby short in the trans^e^ 
oelay time, where the clock ^ate <s in 
V*. -s problematic in transfer inr« 

«^ having a sho . 

9 a Shortened interconnection length is 
advantageous. Accordingly, the CS» i. h 

K * advantageous in view 

Of .he mounting efficiency, but it needs to be 

the terminal pitch when """" 

patch When considering a demand for an 
increase in the number of terminals. 

Thus, the present invention is aimed ^ ' 

V -5 aimed to provide a 
resin-encapsulated semiconductor device emol« • 
fr*m« w. aevice employing a lead 

frame, which is capable o' m.«. • 

. P le o. meeting a demand for the 

miniaturization and increased . • 

inc.eased terminal number. 



fMEANS FOR SOLVING •''HE SUA -r^^ 

• « -nt SUBJECT fiATTERS) 

A resin-encapsi 
ccerdance with t.he 



semiconductor device in 



.orese.-.t i.nvention is a 



resin- 
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...ped i„ .cc„.anc. wit. . two-«ep „cHi„= p„.„; 

or .H. .„cap,„„,., „ 

.n=.p.u....„, ^^^^ ^ ^^^^ ^_ 

su.s-.,„t..n. .He ..^ „ . «^co«„c«, ;„ 

th. a.« ,„^,„^^„^^ ^^^^^ ^ 

.'r.». 

— ^^^^^^^ .a.c..-.c,u. 

connected to ^>r. ^ 

t:o an external circuit- rh-» ^ 
. . ^ circuit, the terminal columns 

.--..n.. co.„^. ^„„„, ^„ ^^^^^^^ ^^^^^^^^ ^ 

surxace on which t-K^ 

wnich the semiconductor chin i « ...^ 

termin.i , ^ is..mounted, the 

.av.„, .r.a„,.. ..„ 

. """" " •"<' 

r " - .nc.p.„,.»„, 

tne encapsulating re«<« 

s.»i . " ^>^e 

semiconductor chip at <re 

'^^'"^ electrode portions 

(pads) being mounted on 

on .he .nner leads by means of an 
insulating adhesive, aid 

^-'d .ne electrode portions being 
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encapsulated CSP rv^rs^ * 
S '.a.e . --conductor device in which a lead 

.rame shaped in accordance with a two-sten . 
in a .anner that a thic. ' ""'"^ 

that . K °' - thinner than 

that of the lead frame and which 

wnich as encapsulated with ar, 

- encapsulating resin 

^ that ic is 

substantially the same as that a semico h 
»«e. the lead . "-conductor chip in 

lead fra.e including: inner leads having a 
thacness smaller than that of a lead f 

^- a lead frame blank- ^»r.H 
t.™„,l colunu,, havin, the sane .K- . 

columns being mounted on the su-f,^ 
lead f-. surface opposite the 

•lead frame surface on which rK 

Which the semiconductor chio i« 
"ounted, the terminal column, k ■ 

throuoK ^''P""^' ««ernally 

through the encapsulatino resin at rK • 

- -fesm at their outer sides- th- 

semiconductor chip at its surface hav. , 

•'w.iace naving elecr-ado • 
(pads, being mounted on the • 

-nsalatir.g adhesive, and , 

the electrode portions being 
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the resin-encapsulated C3P tvno 
cievices as described k -en-aconductc 
<Jescribed above, the lead frame has a d-. 

■leads and the die pad. 

encapsulated CSP t-v,r,x. • "Sin- 
«P type semaconductor device in which a lead 
frame shaped in accordance with a r 

- manner that a th" . ' "^'^"^ 

-a. o. the leaV. ^ " ^^^-^ 

cne lead frame and which ^ 

wnicn IS encapsulated with 
encapsulating resin " 

sucn a manner that 

th. ^, ^ " " 

th. , «m.co.doc.or chip l„ 

«™. ..... ... ..r..;r. .r, :: 

being disD«,«H . "rmmal columns 

-"S aisposed outside of rK« • 

co„p.« 

"® direction thereo' ,.k 
•ter.-r.inai columns being „ou.ted « k 

^-•'ted on t.he surface opposite the 



Of the lead frame on which th 
" counted, the . semiconductor device 

the terminal columns having te^m^n , 

arranged on their tips- the . • "^^''"''--^^ 

"-■ips, the terminal portln-.. w • 
solder, etc Portions being made c' 

5 ■ externally . 

encapsulating resin c w -^--ough tj,e 

» *esan such that th<» 
exposed externallv "e. terminal columns are 

'"ally through the encapsulating 
outer Sides; the se™.^ ^ " ^^^eir 

'^ne semiconductor chi« k • 
inner leads by bumo. ' the 

y bumps arranged on on. 
semiconductor chin . '""'^"^^ °^ the 

10 ele.^ • ' semiconductor ch ■ 

electrically connected to th. • ''"'"^ 

*° to the inner leads. 

a resin-encapsulated « • 
-coro-ance with the Conductor .evice i„ 

encapsulated CSP type ^ -^^n- 

^ semiconductor device in u- 
Shaped in accordance with a 
" " . th.t a thickn """" 

- .... ,ZT: " " 
^ ixame and whirh 

encapsulating resin . encapsulated with an 

substantially the sam. 

^ * same as that of a 
^i"' the lead frame i , '^"-^""^^ctor ' chip i„ 

— ' r„ :::rr: r: '-^^ • 

I'M fr.« ba,„k " th.t Of th, 

^■'"« ' CO ... 

aiso being adapted t« k 
-onnecced co an external c- ^^-tricaliy 

• »»eing disposed ou-.side o' . ' ^^.^'''^^^ columns 

* =he inner leads in su-h - 

suwh a manner 
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--^a. ...y „e „.p,ea .c the inn.. ,„ . 

orthogonal to rK^-^i, 

^ ^ to thickness-wise di-ec-i/^n 

cA-ecwion thereof, the 
»r^n.I co.^. „,„„._^, ^^^^.^^^ ^ 

— e C ... on „m=h .n, ,.„.co„a„c=o, 

» -„n.e., .He t.™.„,, " 

°" po'"o„. 

^^^^^ ^ ^^^^^^^^ 
^^^^^^^ 

wHe semiconduc*'or r-^s^^ w . 

"nauc.or chap beang elect-'*' can v. 

^ -L«t...caiiy connected to the 

inner leads, 
St.. ace, a second surface, a t^^-d surf.. 

su^f^^^ , surface, and a fourth 

.v.n, . ^^^^^^ ^^^^ 

inner lead. 

Meanwhile, the CSP 

" ""^^ semiconductor devices as used 
herein generally means roc 

"ns resin-encapsulated semiconductor 
oevices encapsulated with 

^'^n an encapsulating resin in . 
manner that each of ' 

— e resulting structures is 



i>:ss< v: 



^^^^ ^^^^^ 

an the resin-encapsulated 
-Vice in 3ccoro-3nce .i., —onducto. 

semiconductor Chip ,3 "'^""^ « 

Chip as mounted on the inner leads bv k 
arranged on one surface of ^ '^^ 

"rface of the semiconductor chio • 

,,,, - - e.„...,,,, 

required anH bondings are not 



f EMBODIMENTS] 



^-bodiments of the resin-encapsu^ ated se • 
-evice in accordance with rh semiconductor 

— With refere ^ ^^^^ ^ 

*ence to Figures, i n^^^ 

embodiment is shown in rig. i , . ' ' ' ""^^ 

View Of ^ " " "OSS-sectional 

the resin-encaosuiated «^ • 
according to the fi " --""^conductor device 

y to tne first embodiment t^f *k 
Fig. lb is a . invention. 

° " a cross-sectional view of - w 
ieads taken alo„ u '^^'^ ^""er 

«en along the line A1-A2 of rio i» . 

a cross-sectional of each of . " 

°' f^ig. la. In Fig. 1 a 
"«"eral loo depicts a resin "Terence 
<*-ice, 1^0 a se. ^^-encapsulated Semiconductor 

1-0 a se.T,iconductor ch<D iii i 

" 

>e. ^33 terminal columns, 123a 
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^«-inal portions, 133B sides, UO an 

150 an ,• , ^"capsuiatina -e«-- 

"Sin-encapsulated c»-- 
-ceding to the fi„t en^bodi.ent a • 
^ "0 is counted i„ 3 „ ' ' "-""^-tcr device 

^^e.electrode portions 
the semiconductor chip no , 

inner leads The • 

The semiconductor chip no is , . 

connected to th» electrically 

the second surface l3i of the tin . 
inner lead 131 ^h. , ^ °^ 

"1- The electrical connection of the 
encapsulated semir-^ m resin- 
semconductor device 100 to an 

™- - achieved ^ - 

--conductor device 100 at terminal - 

spherical solde^ on "'^^ °' ^^"i" 

^o-ide. on a printed circui- suk.- 
-^rame 130 used in the . ■ -"t>strate. The lead 

ea in the semiconductor device ion 

t • . tre lead ''-am^ 

i-«>ited to such a shape as 00 

— - CO J r:.r::: 



rkness of <o-m .^.w 



a rhicJ 



H-*599 us 



t-hickness of the . =°^-«^Pondang ,o 

iead frame blank. The tine 

ieads have a 'i„. • . °- ^-''^ inne 

a *ine pitch of o 12 
^ • ' u-i^ nvn so as »~ 

^ increase in t-h. '° achieve an 

" Of ter„,i„als for 

devices. tk* ^ semiconductor 

The second face denoted by the r.^ 
13lAb is a sur#. '•eference numeral 

surface etched, but having . sub«. • 
Profile, so as to allow - *"t>«antially fiat 

'-o allow an easv wi»--» w -i. 

•«» 13Mc and IJlAa have a 
"o"9h the ,.„„d ' 

not to cause tw^erin« • 

...rxc.„d ' °" • 

"ath the semiconductor • 
. a, " " —rdanc. 

'—"on • 

twisting therein ir 
-'•^"cat. direct., the Uad ..a„. , " " 

i„ a atat. ; 
.... co„„..t., U . " " - 
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tape 160 as .h„ «"-.f orc;.-.= 

" " "9- 6c, l:,. 

encapsulated s»m,- resin - 

^acea semiconductor device . 

- — o„ .... 

A method for thA ^^k-- 

or tne fabrication of. the resin . 
s«.ico„du<:tor d.vlc. wll, """-encapsulatea 

iir """" 

--.over. t.. """" ™.- 

=.ps Of tH — . 

the surface 

"0 -...in, .LctroH. "^conductor d.,ic. 

-ct.d do... r IT""' - 

tH. e^ectro^ ^ ' 

.3. ;r t^ 

semiconductor device un- 
mounted fixedly on th* • " 

on the inner leads hv, 

insulating adhesive 150. °' ^" 

Then, as shown in Fig. sh rh» , 
.^.«ric.n, co„„.eted .„ ; 

-res .,0. s„.s.o„.„,,; * °' • 

- «"--ly» encapsulation is ca-,-*^ 

ca..ied out 
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the conventional encapsula^ino . • 
rig. 5c such " 

Such an encapsulation with the res^n . ■ 

of the surface 

-.own .„ „o " 

— .s,/l ■ - ~- "--o-» 

' in tf,» fr.„. , 

cu-.ti„,. farucul.rj, , . 

*«'i-'y. the formino of -h- 
durino etching , ' cutting line 

- ^^'"^ iead frame results in 

^^n-e. The dan. bars 136 , ""'"^ °' 

ars 136. frame portions 137, etc «^ . 

lead frame no as ''^^ 
as shown in Fio « - 
• , ^' ^ removed. Ne^r 

terminal portion 133. ,r*rt. , ' 

•iJJA made cf solde- i« 
outer surface «^ w arranged on the 

"'face Of each terminal column to fabricate a re • 
encapsulated semiconductor device The *" 
133A serves r« . terB.inal portion 

»e'ves to facilitate connection of the 
encapsulated • '«»in- 
P3Uiated semiconductor device t« 

Ba to 8e a-o 

P-oc... ..o.- .... -cHin, 

♦ -.e ..rst embodirient shown in 



^6 



OS 



" " " — " . cro„ „cUo„ 

«-t-toy and havino a rs^-^-u^ 

"° •» etched flat h.,— 

" tnan that of the i^^^ * 
• -b,e,„„t p,«.„ "*"• "0 in 

" the 

p-'c.« c.„ „„„ ,,„,..„^;'', - • 

"ce .n a taping process or a 



».:»»« v: 
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-imited to an ar*»j» ^ 

an area .or xorming the fi-^A no^-,- 

^ wiic line portions o-* th*» 
"PJ - CH. ^^^^ 

e,^ ....e Ma„. ^^^^^^ ^ 

cemperatura of 57 "c •» . . 

°' 1"<1 frame blank ,ri,. sb) . 
«--.o>„. bocH a„,ac., c. .H. 

l«.d ;ra». blank b,,,. in,..„.. 

.H. , /■ * 

*'itn the resist pattern 82or ■ 

.hap. to , ' • 

z a- : • — 

depth at the etched inner lead fo-„,- 

Why both . ^ ^ ^'"^ 

wny both surfaces of , ^ 

, • ^* blank 810 are 

Simultaneously etched, as -n rK 

^. ^ ' " ^" ^''^^ embodiment, is to reduce 

the etching time taJcen in a s..„ w 

des- • w K secondary etching p.-ocess as 

oescrioed hereinafter. 

•he total time tafcen .'or -he 



»»:»»« v: 
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P"-r, ^^^^^^^^^ ^^^^ 

"*.n i„ .H. Of „chi„, o„,, on. 

sut,„„.„uy, th, provide. ..i-,, 

"0 etc... „ openin, e.o u ^.^ 

. ,o „ „^ ^^^^^^ 

cover the resist p,„„„ ^^OA in,. 8cl . 

It is unnecessary to coat the etc^- -esis-.r- , 

•esiSwanr layer 880 

over the entire portion of the sur'ac. 

tne sur.ace provided with the 

■ - - Pr-'erre. tH.t tn, 
• c -resistant >a„r ooate. over the entire portion 

tne surface .or„e, „,tn the ,irst recess ,50 an. ,irst 

.0 coat tn. .tcH-r.sist,„t a.„r S,. oni, on the s.r.ace 

- — »». .:t.o„,. t.. 

"» -« -P^'^e. i„ tMs e^o<.i„e„t is 
- ""«.nt to ... 

«cMn, action o, the etchant soiution .no re^ainin, 

^ne etch-resistant layer BBO <. 

yer 880 is not limited to the 

above-mentioned wax. but m*.. ^ • 

' * ^'^'^ °' - «V-setting type. 

Since the first recess 850 e-h.H 

primary etching 

P-ocess at the surface forn-ed w--- -k 

"-"••ec w.th Che pattern adapted to 



itliU ..." 

25 
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' =' inner 1... . . 

"it. .„H-r.,.„.„ 

eccning process. t>.^ 

etch-resistant layer 880 .1 

y« 880 also enhances the r.echan--a- 

°' "."^ ..CO. :: : 
- — 

conducted while keeping a hinh 

P-ing a high accuracy. jc ^ 

"-ec.aon of the thickness of ^he l^^n r 

secondary etchino "^"^ 
etching p„cess. Then, the lead frame blank is 
subjected * ^-tanic is 

«^ a secondary etching process. this 

secondary etching process, the lead ' 

. ^ biank 810 is 

«ched at its surface formed with the first 
having a flat ,r . . 

9 a flat etched bottom surface r« 
perforate the lead f completely 
tne lead frame blank fiio w 

P» "0 of the inner leads (Fig. Sd) . 

The bottom surface 870 of **^k 

recess formed by the 
Pr-^ary etching process and parallel . . 
- lead * parallel to the surface of the 

-ess positioned at opposite sides o. t.e .0-0. s 
870 have a concave shaoe de * 

• depressed towa.-c the inside of the 
inner lead. Then, the le^rf . 

iead frame blank is cleaned. Afte- 
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completion of th» 

the Cleaning process, -he etch 
'^y^r 880, an. resist films ..es^st oa-. '^''"^''^^^^^ 
--entia.l, ^move.. .J f^"^ 

, structure of Fia • ''^^•^"g a 

t^ig. 6a IS obtained in wh<-^h 

is achieved using * 

solution servino r« w hydroxide 
'ving to dissolve them. 

«->'^ng method in which the etch<. 
•conducted at two separate 

— ^3 general/ «^-c = ivel,. es described 

^®"^"^iy called a "rw/r. 
"CM„, ""^"S ».thcd-. 

" advantageous - n 

• "".-^ c.„ ' ' . <."ir.. 

-''"--ice. .... , used „ 

"•••e lead frame 130 used in 
and Shown in rias ^ Present invention 

6a and 6b involves the -w-, 
and the method for fo-mi ' 

In accordance i^ith .w. ... 
""«n,„ « „.tnod; the 

can nav. . [^'^ ^ " - 

^"■■'^»,.s,. :n en. cas. °-' 

a s«-.a:a blanh -.hicl,n.5s t 
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" 'o.-„ . ^^^^^^^^ co„e.p,„,,„;v;:„ 

-■-r U.. p.... , ^_ ^^^^^ " 

. - 
^^^^^^^^^ ^ ^^^^ ^^-_-P 

^^nustrated in Fig. Sa can 

can be d^*-er-«-iw ^ • 
„h.„ . o-ec.y obtains. How.ver, 

l'"';"-"— ~- - .... ..V. 

. .. ... ,,.,,„,^ ^^^^^^^ ^ ^ 

- . . ... ^^^^ 

oy a connectana i»«mb.r 131B a. .k. 

tfie connectino membe, ' 
Of ... . >'»'..c....ry for ch» f.bric.tlon 

II • P.C..,.. Off b. , 

. .p./ ; " " - - — - 

- ; Of ..... 

' -eoc rrame n-.ay be cut 



H-5599 OS 
5-8207 



of-. Moreover, Fig. 7b >s a cr. 

»i « o -s a cross-sectional v-ew 

along the line C11-C22 and rh , • 

•i* 1.^2, and the line Z11-E21 in r- 

shows a cuttino '^'f-- 
»-ucting li,,e. After tip -^^ 

tj.e .nner leads are Dia-»H • 

accordance with ^ • • P^iated > 

^ith a jag plating process unn.^ 

>^te5s, unnecessary oo— 

are cut o*« ••^ i_ * *'»'---wn 

"ltd no platin, f.Uor. u ?>••— -1 

oc are cut off w . 

Off to obtain the lead fra™* k • 

Shown in r.g 6a , • '"^ " "'^^P* 

^-9' 6a, a reinforcing tape 260 (a oolyi^i^ 
is Generally us^h Poiyimide tape) 

a.iy used, as shown in rig. 6cr-i, c- 
rei.nforcno -ano • ^^f--^)- Samalariy, the 

-c-ng .ape .s also used in the case of 
urnecessa-v cutting off 

ssa.y po.t.ons in a structure shown in rig. 7c While 
"nnecting „e„>ber 131B is cut o'f ^ 

-o Obtain a sh. """" °^ ' 

* «hown in Fig. 6c (i,-, , , . 

^^^P is counted on the lead ^ "—-tor 

-"9 ^ape attached thereon. Also th. 
semiconductor chm • mounted 

chip is encapsulated with . 
condition Where th. , . » 
here the lead fra^e still bas the tape. ^ 
^31A Of each inner lead of the lead f 

- semiconductor device of this fi-s elod 
-ss-sectional shape as shown in Fig ' 

- etched flat surface Second surf a ^ 
wicith Wl Slightly more than the ' 

u-'a,.* ^^c_. k2 of an opposite 

"-ace. The widths Wl and W2 r.K PPC)site 

"° (about :00 "m) a r» ^ 

^'e Width W at rn^ ^ ^^'^^ 
-uvn K at tne centra^ nr.-. 

- Po-.ion Of the tips When viewed 



33 



***SS99 US 



tip Of the inner lead has a . 

zo a semiconductor ch1r^ / 
"y ' "ir, 120;, „ ■ '"'P '"own, 

„, ,K '"bodiment ulusir.M, th. 

"9. 9<il,.. ,„ p,, . , " in 

ref.rence numeral 132.b d.„- 

«=..d n„ -«P"t» .„ 

"» n, ■ ' P-"- Po.'=.,o.. :„ .... 

-•iy.»(ia;a, there ie . 

tnere is a particularly exc«n^ 
bonding property as excellent wire- 

■ "y- as the etched flat surface do.« 
roughness, rig 9 an, , "^"^ have 

Shows that the tip 931c of ,k 

- -^os.ra.ed in .i, J^^^^^ ™- - the process 

^^^P. in th,s case h " * -.iconduc.or 

case, however, both opposite su.^ 
tip 931C of the in PPosite surfaces of the 

the inner lead a-e 'i-r v 
than . ^" • -idth 

^ in a direction of rh^ 
^"^c.ne,., x„ addition to -his 
---faces Of the tip „ic are f " 
51an. these 

surfaces have an inf..,- 
. P-perty as compared to that o^ th -"'bonding 

^he first embodi of 

embodiment. rig.9,iv, shows t^a- -he in 
tip 9310 or 53ir iead 
' obtained by rf. 
23 '"•"nninc -n ••■ - « -k.-_i. 

by 

etching. ,s wire-bonded to a 
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semiconductor ^k,-^ , 

tor chip (not Shown,, jr. th>s case k 
pressed surface of • however, a 

urrace of the inner lead t^p no- 

9(iv,. Thus -he • ' 

^.•'«-s. .he Wire-bonding cn ei-h-- , 

opposite surfaces k °^ 

"^oes as shown in rio o/- . 

• *"-^^te<* semiconductor device w 
embodiment, and Fig 2c . 

semiconductor device i„ ^ " ^PPearance of 

"evice in accordance wirh 

of a , '• ^ " • "»»»-»ecti„„ai vi.„ 

•ccorcin, .„ "»ico„<.«tcr d.vie. 

V tne modification is Hi^^^ 



— . opening i-J^^r -^s^ • 
«-*vice loOA Of this mod-'i,, ' '^-^ conduct or 

o* = ^on is Identical to that of 
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^ e:nbo.i„ent except for the -e^ • , 

A resin . 2 33. 

e--n.encapsulated semiconductor , • 
accordance with . device i 

"^th a second e«nbodiment win • 
^^9- 3a is a cros, oescribed 
cross-sectional view of . 

5 seniiconductor device . ^^^^"-^••'^apsulate 

aevice according to th.. 

^^9- 3b is a cross . • embodiment, 
cross-sectional view of 

"'Picts a reslr, ' numeral 200 

«»ico«„e«, CMP. „0 a ..a. . ' 

• first ^e".. 
surface, 23lAb a s.ct.„- 

■ "i" surface. 23>„ a , " ' 

— . .er.... por»:r „r::r- 
---"t. ... ,..,„„,„^^^^ CMP,; :::r " 

-™« that th. ,„,.c. " ^" . 

form... .s ::: : — >• -p.-.. 

' mounted fixedly o„ . 

- ... .„su,at.„, a..,:: 

-"'o„s „. a„a„,e. 

Pcrt.o„. ,,.,,.,2 

Of ... ^ » - 

inside. The e>,c,.cd. 
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portions 211 are arranged between ..e inner leads 2 

^ie pad 235. Moreover, .n ..e second e^odi^en 
s-ilarly co .he case of the firsc e:nood.n.ent. electrical 
connection of the semiconductor device 200 to an external 
Circuit is achieved by mounting the semiconductor dev.cJ 
200 on a printed substrate by terminal portions made o. a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
-^e die pad 235, and the ' die pad 235 and the terminal 
columns 233 are connected by the inner leads to each othe^, 
thereby dissipating heat generated in the semiconductor 

chip through the di*. r^^^ », i 

y tne die pad. Also, the adhesive 250A 

necessarily .needs to be conductive. However, where the die 

Pa^ a.nd the semiconductor chip are connected together by 

-ans Of the conductive adhesive and the die pad is 

connected to a ground line, it is possible. to not only 

Obtain a heat dissipation effect, but . also to .solve a 
problem associated with noise. 

Similarly to the lead frame used in the first " 

embodiment, the lead frame ^ • 

irame 230 used m the second 

embodiment is made of .2% nic.el-iron alloy. However, as 

nave the die pad 235 ann ,w 

Pao ^35 and the inner leads 233 having a 

thick.-iess thinner than tha- 

tna. of :he terminal columns. The 
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terminal columns each have a thickness o.' 0.25 
inner leads are arranged ac a pi.ch of 0.12 mm, 
meeting . demand for the increased terminal numoer of the 
semiconductor device. The second surface 23:Ab of ea-. 
inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face ,wi.e bonding surface, is narrow. Moreover 
the fabrication of the resin-encapsulated semiconductor 
c'evice Of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first emboaiuient. 

for .x.„p,., , modification .o che 

.ncpsui..., s,„ico„.oc.o.. ..Vice of th. second 
•n op.„i„, „3C is fo™„ „ .^^^ ^^^^^^^ 

^33 .s i„ ... „o«fic.tio„ to th. fi„t...^odi„.„. 
The op.„i„, i, p„„„,., .«„„.„^ the .nc.p,„l„i„, 

"° "« "P -vin, ch. op.„i„, serve, .s 

the terminal 233a. 

A resin-encapsulated semiconductor device in 
accordance with a third er^odiment will now be described 
ri9. <a is a cross-sectional view of a resin-encapsulated 

semiconductor device in arr-n...^ 

accorda.nce with a third embodiment. 

and Fig. <b is a cross-«o^. 

°ss sectio.-.al view of an inner lead 
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taken along the U„e AS-AS of ria. <a. Mso, rig. .-^ 
a crcss-sectional view of a terminal colu.n ca.en along .^e 
line B5-B6 of Pig. ^a. In Pig. a reference numeral 300 
oepicts a resin-encapsulared semiconductor device, 3- z a 
5 semiconductor device, 311 pads, 330 a lead frame, 331 ir^^e- 
leads. 331Aa a first surface, 331Ab a second surface, 53.Ac 
- third surface, 331Ad a fourth surface, 333 terminal 
.. columns. 333A terminal portions, 333B sides, 335 a die pad 
340 a encapsulating resin, and 360 a reinforcing resin. 
^0 Unlike thf* ^<y^^ 

-irsc or s.cond emboSSmer.t ,bov., ^h, 

semiconductor device 300 in .ccord.oc. wi-.h r^i, third 
.nbodi„e„t include, .„,ps 3,,. „e b„„ps 3n are counted 
'".diy o„ ch, i„„„ 

semiconductor chip 310 ar>H • 

^ ^ ^""^ ""^^ ^'^^^•^ ^eads 331 together. 
Similarly to *-h« 

to .he first or second en»bodime.nt . electrical 

connection of the semiconductor device to an external 
"rcu.t is achieved by mounting the semiconductor device on 
a printed substrate by terminal portion, 333A made of . 
semi-sphericax solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 

embodiment is made of 421 n,r-i.»i • 

'»^« nickel-iron alloy. .However, the 

^ .-ra^e 330 is s^.„, ^^^^ ^^^^ 

, i..d. K.vi,, , ..^ic»„„, ^^^^ 
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.--e ^^^^^^^^ 

p„„,„„, ^^^^ ^^^^ 

' „. ^ ^^^^ ^^^^ ^^^^ - 

-.n,.H ^^^^^^^^^ 
i.n., .„ . ^^^^^ ^_ ^^^^^^ 

"..t-, . d.„.„. ^^^^^^ ^ 

semaconductor device tk-. 

«vic.. Th. second surface 332Ab of ee-h 
inner lead 331, 

'"y " "ire-t,ond. 

.H.rd and fo„r.H surface, 33»c and 33«d ,Uo .ave a 
-cave S..P. depressed .o„ard .„s.de o, .e .ner 

...s structure e.MM.s a M,. s.re,,.n even ..o„,H 
«cond face ,„.re bond.n, s.-face. .s narrow, ^.r.over 

• " ps„l...d .e»Xc.„du«o; 

^'-ce Of .He second .^od.„.„. 

•ccordance suts..„u.31, ..e process as of 

*"^''''"'"- ""^ ">« ...icondocor cMp u 

:r" °" 

with the encapsulating resin. 

enca " ^ — ation to the .sin- 

.ncapsulate. se.icona.cto. .evice of the thi.. e^o.i^ent 
an opening 333C is .o..e. on the tip o. each te.„i„3; 

coiumn 333 as in the modification to . 

cation to the f;rst embodiment 

as shown ir. Tie. 2 tk« 

' • 'he ooen'fi _ 

pen.ng js protruoed externally 
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from the encapsulating resin 3.0A such that the tip .av.-, 
the opening serves as the terminal 333A. 

(EFFECTS OF THE INVENTION J 

The present invention provide, a resin-encapsulated 
semiconductor device employing the a.ove-mentioned lead 
frame, which is capable of meeting a demand for the 
^ncreased terminal number and is excellent in counting 

efficiency. Furthermore, the resin 

tne "Sin-encapsulated 

n»-- r.,„.„ . ^^^^^^^ ^^^^ 

Shown in rio iik ji^ 

^-ig. lib. As a result of this rho ^ 

wnis, the resin- 

- ..e o„.„ .„ , ^^^^^^^ ^^^^^^^^^^ 

"..„..„c,p,„-.„, ..^„„,„„„ _^ 

"■•".by ... .«.,,.„^„„ ^.^^^^ ^^^^^^^ ^ 

P.r..u.c C.P.CU,. , ^^^^^ 



